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SEKSORS ON BO/^ SATELLITES ORBITING THl^ P <3 / 6 C ^ ^ 

EAHTH EVERY 103 HUICTES, 550 MILES ABOVE ITS, ’ ‘ 

MONITOR SRI LANKA'S .RES0;TICES; OFFERING A 
_ NfeW CAPABILITY TO BOOST OUR ECONOMT* 

*" C I ~ ^ ' 

’ ' ■ '. I'i 

The first artificial satellite Sputnik I, was launched Into orbit 

■'j‘. 

around’ the earth by the U.S.S.R.ln 1957. Since then, hundreds of ^tellitcs 

• have been placed in earth orbit by a nunber of nations. Many of these have 

specialised scientific or strategte objectives. Manned spaoe flig^its and 

' ■ r. . 

specialised unnanned ndssions to parts of our solar systen also arc 
. contributing to our knowledge of the space surrounding, our planet. Some 
of these satellites and nlssions are concerned with the study of the 
earth's surface fron space. These olssions carry equipoent, such as caneras, 
which observe and record radiation fron the earth's surface and have obtained 
useful images of the earth from distant positions in space. The advantage of 
this technology known as Renote Sensing, is to detect, neasure and nonitor . 
the properties and features of the earth without the slow and costlv necessity 
- of detailed ground or aerial surveys. Tl* modem sotelllte sensors record 
data over a broad range of the^electronagnetic spectrum - providing Infomation 
idiich is not available to the \inalded eye, or to the conventional aerial camera. 



The apectrun of electrcnagnetic radiation extends fron extrenely 
short wavelengths s^jch ns Ganna and X-rays through tiisOltravlolet, visible, 
near end far-infra-red to nicrowaves and long radio wages. The human eye is 
sensitive to a narrow band of visible li<^t. This is a very snail part of the 
entire radiation spectnm. All objects or surfoces on the earth reflect or 
radiate energy in both visible and non-vlsiblo bands. That is, there is a very 
wide distribution of available radiation fron the -earth's surface but only a 
small band of this radiation is diseemlble to the hunan eve or affects 
conventional ptotographic films. Radiation intensities at different wave- 

I 

lengths vary depending on the type of surface or object. The spectral 
distribution and intensities of the different beims vary with surface type 
and orientation. 
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Modern eatellltea erirry electronic sensors to neaeure and 

• ■ * * • ' 

record larond portions of the elect ro-iaagnetic speortrua, yielding looges 
in both the visible «nd non-vlsible mni^s. This approach, known as 
Mill ti-Spectral -Scanning, attenpts to identic surf ace|^ features by ttei* 
unioue cofabinntions of radiance values recorded in each band* The‘ cOBKJhsEt* 
tlon of recorded values characteristic' of each surface is the ’^Spectral 
Signalure" of that surface tijme* This approach is utilised by the American 
Earth Resources Technolog”" Satellite' (ISRTS)* BRTS I was placed in orbit by 
th^ National Aeronautics and Space- .Adninistration (NASA) in 1972, ESTS 2 
becane operational in Januaiy,197S, The satellites have since been 
re~naaed LANDSAT 1 and 2 respectively, 

LAiroSAT . • ' - - . , 

The LAlIBSATs circle the earth in n neajvpolar orbit at about 
550 nlles above us. The orbit, altitude and attiinido of the satellites are 
naintnined through sophisticated ronotc control devices. Each satellite 
carries a scanning device with a cluster of detectors sansitive to one of 

four different bands of radiation. 

* 

The neaivpolar orbit In conbination with the earth’s rotation about 
its axis produces seouentinl coverage in N-S strips -over the earth’s 
surface. This ^sten is designed to bring the satellite over the sane area' 
at the srme tine of the day once every 18 days. Therefore, four 
simultaneous images in four spectral hands are obtained for the particiilar 
areas of the earth’s surface. Radiajico values in each of the hands is 
recorded and transmitted to receiving stations on earth. These are recorded 
on Hiagiietic tape and Intgr, either procesFCd by conputer, or, imaged and 
photographed on a Cathode ray tube display. Most of the globe can he 
imaged every 18 ddys. The nc^r-polar sun-synchronous orbit enables the 
satellite to cross the cciuator at the sane local time on each orbit of the 
earth, Her.cc, the imagery is taken at the sane angle providing sinHap 
shadow effect and illumination In seouentinl images, LANDSAT completes 
14 orbits a day at 4 rate of about 105 minutes per orbit, passing N to S 
on the sunlit side and S to N on the dark side. 
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The etirth lotatea about 56® on eq^dhri^j ^t of obOT 

^ ..... 

5rS00 Ksl at the equator* A siirror soans an East-West strip of 185 Ki% 
oUoHlng for entire equatorial surface covero^ in. 18 d^s* Adjustnent of 
the Satellite's orbit to provide a snail nn^e With tlie &^h's'polidr axle 
accounts, for sli^t wobbling (precession) qf the axis oiti for sQrsteaatic ' 
coverage in IW strips. Every 19th day coverage is repeated* Therefore, 
inagery of any part of eur country con be obtained at 18 dry intervals; 


mcEKr • . 

/ * * * 

* 

After the sensor values obtained by the satellite are 
telenetered to the groxihd receiving stations ond' recorded/pB'rtapc, ' 
these Values can be conputer processed to correct for the; distortions • 
caused by earth's 'rotation during the scanning period and other . systenatic 
' errors In the systoa. To produce an ina^,' the scanning process is reversed 
using a lij^it bean on a TV-like display to slnulnte the satellite-recorded 
signol values. Throwdi this process a photographic Iniage of a 185 Kh*square 
area in each nultlspectral band is obtained. linages iii different barris , 
dihance different types of terrain detail. For exonpie, a near infra-red 
band enhances the appearance of water bodies, while a red bond enhances that 
of vegetation. The 'combination of different bonds gives a wide variety of 
information. Either individual single band ‘black ond white images or jx)ldur 
cjE^sites arc produced. The colour coEg»sites are obtained by projectii^ 
two or more bands through different colour filters onto colour film, 
Complenentaiy to this visual imagery, ore the Conpiter Compatibly Tapes 
(CCT). Digital computers utilizing CCTs automatically analyze the spectral 
data and through ground verification or from aerial'photos, identify 
different types of terrain surface* ■ • 


The image geometry of the 185 Km Square groiund scene as 
recorded' from 550 miles above the surface provides, a good orthographic 
pro.Jectlon, ,^^ther rectificatiori through the system correction and the 
use of ground .control results in op excellent image geone'try* 






The prnetdcnl* /y?pilicatio«rt^^'‘*!h±«-te<Haxwlogy’ are liot entlyeOiy 
Howei^,.the sjee^t ^relatively low costt and continuous iQ>datln^ 
ability of the satellite eystens provide brood applicntions. ' Basic 
adrontagee are in the increased accvumcy and speed of, collecting data that 

is alreo^ being gathered through different Survey organisations utilising 

* ' 

cuDbersenae, costly and traditional oethods. ^ ■ 

For exan^jle, current estimates of crop acreages ore often 

based on accunulation of the 'farmer's subjective yield estimates or on 

Toa^ esttoates giv^ by GTana-Sevokas or Cultivation Committees. LABDSAT 

data offers ob.iectlve recurrent noosurenents in 18 day cycles of total 

acreages under each crop as well as records of the s«isonnl variations. 

/ ■ 

Accurate current, information S 3 ®tems on crop production would enable the 
Government to plan. Trade Policies \fith greater certaln'ty. Timely knowledge 
of food icKort nc?eds wcruld result in efficiait use of scarce , forei^in 
exchange, ainimlzation of erratic (Ganges in the imports and in the 'efficient 
use of stora^ faeilities. Prediction of crop production is being 
developed in other countries utilising LAIWSAT Imagery. . 

The schedule .given at the end of this paper lists possible 
applications of E^rth Satellite Imagery in Sri Lanka. It should he noted 
that many user organisations my be involved in obtaining current 

information from this new technology. Hopefully, the speed and low cost 

♦ 

of the satellite data will enable more carei'ul planning .of develorment 
and Improvement of our economy. This schedule gives an idea of the wide 
scope of applications and the possible advantages of exploiting this new 
capabilitj-. 

LIMITATION S; 

The fact that the observation of the ground is done at a 
distance of about 550 miles imposes. cAiiain limitations in image 
resolution. The nultiapcctral scanner system observes radiance values 
for roughly square areas of approximately l-^ acres on the ground. 


This resolution area is adled a pict\rre el«aent or "pixel*'.^ • 

In. a tsrpiool 185 Eq* square frane there ore oore than 7 nillicm s\ich pixels* 
each having a radiance value observation in each of the four bonds* 

Therefore* the nuEiber of quantitative values and possible combinations is 
imneiwo and is far too; unuieidy for human analysis* However* the ptoto~ 
graidiic images generalizing this lhformati(m in each band has Inhcren^t 
advont^s and limitati(n38. It offers a synoptic view of a large area of 
the eartti’s surface* affording a medium for gaieralization, which is not 
possiblo with small orea coverage. Hut the small scale, the congestion 
of millions of \mits of information on a small nreo ond the degradation 
caused by iKwnal photographic processes result in decreased resolution. 

The largest scale upto which this visual imoge^ can be enlarged is in 
the orter of 1 to quarter million. 

On the Other ‘hand* original data in the. form of computer compatible 

tape (CCT) Can be *T.c(0lted at” on ai^ scale- That is* except for the acre 

resolution limitation, the digital values xjan be read virbiaHy at ground 

scale. However* detailed processing* analysis ruid interpretation of many 
» * ■> • 
millions of siich digital values and coniiinations of values is a tremeadons 

-task, requiring large computer capacities - currently beyond those available 

V<«Aoa!v\ 

in Sri Lanka. However, it is^-rtroar that techniques are beir^ developed to 
simplify the procedure for digi tal analysis^ Already x.e have submitted' ^ 
proposals for such a pra^paatic approach to digital image processing to 
obtain information on crop yields, water stress etc,, for agricultural 
management. Such infoimation is likely to be slower, and perhaps, of lesser 
resolution than those obtainable through the sophisticated and expensive 
processes. But it is hoped that it. will he a reasonable compromise considei>- 
ing the size, .economic- development and the capital outlay capability of^ 
this country. 


The most successful applications of such satellite imagery, 
whilst using both visual and digital forms, have been conducted in areas 
where large extents of homogeneous lond-usn patterns and: well-planned 
human activity exist. In this respect, our own development ond land use 
pattern is very much different and consists of mixed cultivations of very small 
size. Due to this, we can foresee many difficulties In adopting simplified 
techniques to resolve and interpret our crop patterns. , 


However, investigations are being made to develop techniques of • 
making use of this new capability of obtaining information which is likely Jo 
yield economic benefits to our country, ORIGINAL PAGE IS 
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POSSIBLE 3HI1EFITS OF SATELLITE imCIlIG APPUCATICNS, 
IK SRI lANKA AKD RELEVAMT USER CROAK I SAT IONS. 


Satellite Lkita Appllcatlona and benefits 

(References An wbioiaic evaluation of the utility , 
of BRTS data for developing couhtrios 
by lowey SuHsaers & Greenblat-ERIM Report) 


Ir. Sofl ^ppes Agrl<jult\iral planning and managenent} Crop diver- 

Soil .penaenhiUty siflcationj oaxindsation of Agricultural output; 

investigation of «rop conpatlMlity for particular 
laroas ’to formulato agriculture policy lAon combined 
, vith Land Use and Hydrology Maps (3) and (4) , 


"User Organisation 


(Jeological Mapping; 1st Stage in Mineraloglcal 
Exploration - vr'de 5. 

National policies on land use^ when combined with 
soil maps (1) ^nd Hydrology (4) Land prej=ervation. 
Aata on Urban growth. Expaiision of transportation 
systems with physical -lancl structtire and terrain 
information. 


Kon-iTocurrbnt 
(N R) 
or 

Recurrent (R R) 
(and frequency in 
number, of days) 


Ministry of Agriculture and Lands; 
Ministry of Plantation Industries; 
Ministry of Planning and Economic 
/affairs; 

Ministry of Plan Implementation; 
Eept, of Agriculture.; 

Agrlcultujro Research Organisations; 
Land Commissioner; 

Land Reform CommiRsion. 

Geological Survey Dept., 
and Client Depts. 

Ministry of Plarining & Economic 
Affairs; 

Ministry of Agriculture &• Lands; 
Ministry of Plantation Industries; 

Ministry of Irrigation, Power & 
Highways; 

Dept, of Forestry; 

Dept, of Wild Life; 

Dept, of Agriculture; 

Agriculture Research Organisation;' 
Town & Country Planning Dept., 

Land ComEilssioner; 

Land Reform Commission. 


R R (36) 
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^Wlli%e Lata Type. 


Applicatldtts and t^cnefittf. 


ftoe^ 


• V V 


4* Hydrology 


6« Water 
Resources 


5 » Minearalogy 


Agricultural plaming and Water ihanagemcnt^; vdien combined 
with Land Use (3) and Soil types (1) helps investigate crop 
suitability for particular areas and to formulate policies?; 
to maxliaise total output. 


Systematic Intranational mine ralogieal eiqiiora^oa 
determine areas which Initially appear promlsi|ig in 
tanas of -mineral deposits - for subsequent detailed 
investigation. €c»aplete roster of mineral bearing 
sites for developoeiii as resources permit. Ic^rt , 
substitution. 


Recurrent reporting of agricultural, wesAfaer, uatar- . 
simply dataf drom^t effe4)ts and evoltd^ of possible 
changes In regianal irrigation liehodules'} water fl^r 
and variation Within a one-year period aM plaming .of 
major hTdrologlcal straetures; 


- Mtaiatry of Agriculture - . 

& lands; ' 

ol’li tol iitt y of Irrigatitai- ' ' * 

IIlftaaor A KlghMays}. : 

r ... ' • ■ * 

fleplt, of Agriculture} 
fgriculttae Research' Organisations; 
liiinistry of Plantation Industries; 
land Go&nissloner; 
land H^fom Oqramisslm. 

HinisIdeT of Hanning & Economic ■ 
Affairs; 

lOLnistxy ^ PlaJi Implementation; 
MiMstsy of Industries & ^ientiflc 
Affairs; 

Petroletro Corporation; 

Cement Corporation; 

Mineral Sands Corporation, and 
other Organisations under the 
Ministry of Indmtries & Scientific 
Affairs* 

Mlnintiy of Irrigation, Itwier & 
Highways; 

Mbiia^^try of AgHIcidture ft lends; 
Water ihaources Bqard. 


Eori-«dbxinefhht 

(N^ ^ 

^ V , ■ 

Recurrent (R R) 
(and f i^uehcy in 
nuiidi>er of days) 

. R R ( 36 ) ' ' 


RR (36) 


I 


i - 


I 


I 


> Satellite Data Type, 


Applicatibna and benefited 


User Crgajaisation 


•in 


Recurrent (n R) 

f reoX-cin«y 
nuiaber of days) 


7 * Igilealtnre & Crop 
Forecasting 


S. Foretftiy 


9. Soli Erosion 


1 C. Enslronnieiital 
Pollution 


11. Cartograii^ 


Total acreage cultivated and distribution .aciong : 
rariona najor crops; soijl laoisture; crop jrigour; 

viater stress. _ . 

Crop.Foreoastijiig i- ' 

JLsslsts foroulatine State trt^e poHelns: Advance 
,)cno^Aedge of Inport ue'eda; pricing: policies} Gonsuoer^ 
Btarlcct structure; Acreage ostioates by crop and method 
for unit^irleld surveys after on-^t© sampSlngj Early 
detection disease and WAter-etress and flonitorir^ of 

remedial measures; Drpu^t-^ffvcts .for possible adjust** 
meats .te Irrigation schDctbles; Ihport substitution; 
Eiiport of s^KJcss produesf. nha^Uing of foreign 
exshaiigb for vl tax needs. , 

Estl^tlhg timber standsf prevention of over -4 ‘ 
lojgging} moiatoring tSf Ix^ logg^, fire 
damage, disuse, encroachnedts; evolving policies 
for timber industry. 

* * *" • ' . ' * 

Control of Soil eroaio%JP'^r*trol of riyer/harhoto 
silting } nfonltorlng s^:^drc!slon} monitoring’ ' , 
effectiveness of preventive neaeuies . 


Ministry of Agriculture & Lands 
Ministry of trade; 

Minis txy of ‘Planning & Economic 

Import & Elq>orti r.ontroJlerjiK 
Marketing Dept.j ■ ■ ^ 

Co-^operatives; • i 
P^dyMorke ting Board; 

Flour Milling Corporatl^ 

Forest Lept., 

Tifeber Corporation^ ^ 


itK (36) 


Monitoririg of Industrial and Agricultural 
PoUiitlon and- Preventive measures. 


TOaMmetric mapping and revision oft smaller, 
scales; thcnatlo mapping. 


Ministxy of Irrigation Pover 
& High-ways; 

Ministiy of Shipping & Tourism; 
Ministry of Home Affairs ' 

Public MninistivW-en^t.i..‘ 

Port Commissioner; ' ' ' 
Tourist Docurd. 

Ministry of Planning; 

Tourist Board; 

Local AutlpritdLes 
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Survey Dept., 

Ministry of Education; 
Tourist Board. : * 
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